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METHOD AMD APPARATI7S FPU PfNI.KS: g 

FEEPWC OF WEB TO A imUZATIQN DEV ICE 

FTEI.D OF THK TNVENTf HN 
5 The present invention relates generally to a method and apparatus) for transferring tractor 

pin feed hole-free web to and torn a utilization de\dce nonnally adapted to drive wd) using a 
tractor pin feed aiTangement. 

BACKGROUW? OF THS IWVENTrOW 

to In high volume printing applications, laser printers suxdh as the JBM9 3800''^ and 3900™ 

series, as well as the Siemens^ 2140™, 2200™, and 2240™ series, lay di >wn images on a 
continuous by directing the web throu^ an image element, that, typi) alfyt comprises a 
moving image drum having toner deposited thereon. A portion of such a veb 1 2 is iOustrated in 
Fig. I . The feeing of the web 12 to the image dmm is facilitated by one i >r more ''tractor pin** 

25 feed units that engage evenly spaced holes 14 disposed along opposing wiJthwise edges of the 
w^ on "pin feed" strips 16. The widthwise edges hamg ''traaor pin feed holes" therdn, as well 
as the sheets themseh^es often include perforations 17, 18, respectively, for easy removal. 

A typical pbi feed appficatton is depicted in Fig. 2, A source 20 of continuous wd> 22 is 
driven (arrow 24) to an image transfer element 26 of a printer 28, Toner :i 0 is provided to the 

20 image transfer element or drum 26 by operation of the optical print head 3::t. A separate 
developer 34 is provided to attract the toner to the drum 25. The web 24 i sngages the image 
dmm 26 at a transfer station 36 vAiere printing is laid upon the wd) as it pii sses over the hnage 
drum 26. The image drum rotates (arrow 38) at a speed matched to the sp eed of w* travel The 
web 24 is driven to and from the image dnam 26 by a paw of tractor units <1 0 and 42 that each 

25 indude a plurality of pins 44 on moving endless tractor beds 45 for engagiJ ig pin holes in the 
edges of the web. The pin holes 14 are detailed in Eg. 1 discussed above. 

Downstream of the tractor feed units 40 and 42, the wd) 24 is direi: ted over a fiiscr 46 
and a prdieat urat 48 that fixes the toner to the wd) 24. The web is subsecjaently directed to a 
puller unit SO that comprises a pair of pinch rollers and into a director chuti? 52 onto a stack of 

30 zigzag folded finished web 54. 

A significant disadvantage of a printer arrangement according to Fiij;. 2 is that the 
additiond inch to inch and one half of web that must be utilized to provide lie tractor feed hole 
strips entails significant waste. The web area between the tractor feed pin I ole strips already 
comprises a fiill size page and. thus, the tractor feed strips represent area h^i ving no usefiil 



Sep-22-2004 07:1 Sam 



From-BAKER HUGHES LEGAL 



713-625-5857 T-052 P.005 F-600 



-2- 

fuadlon other than to fadlitste drivttig of the web into the printer. J n a typical implementation, 

the pin holes am subsequently tom or cut off and disposed of fbllowi ng the printing process. 

A variety of utilization devices ciuremiyenqdoytraa^^ Sudia 

feed arrangement is a standaid feature on most devices that utilize m m than SO pages per 
5 minutes. Specialized equipment has been devdoped to 8Utomattcall}> remove 

strips when th^ are no loiiger needed. Hence, substantial cost and thme is devoted to a web 

dement that does not contribute to the finished appearance of the comfipleted printing job. 

However, such tractor pin feed strips have been comdmd, until no\i ; a "necessaiy evil" since 

they ensure accurate feeding and n^stration of web through a utilize: jon device, 
10 h is^ therefore, an object of this invention to provide a retiabki system for feeding 

continuous wdi through a utilization device that does not entail the u:ie of wasteful edgewise 

strips having tractor pin feed holes. 

It is another otyect of this invention to provide a system and method for feeding web that 

ensures accurate registration of the web with other moving elements erf a utilization device and 
1 5 enables wd> to be directed to a variety of locations. 

SUMMARY OF THE TNVt^nv 
This invention rdates to a system and m^od for utilizing web that is firee of tractor pin 
feed holes. The system and method comprise the driving of the web ali mg a predetermined path 
20 within the utilization device. A wd) guide is provided in an upstream li ication fi^om a utilization 
device dement. The guide engages width-wise edges of the web and forms the web into a trough 
to stiffen the web. A drive roller and a follower roller impinge upon of ii!>osing sides of the wd? 
and rotate to drive the web through the guide. The drive roller is locatit d adjacent to the guide 
according to a preferred embodiment. A r^stration controller is utiltz>i:d to synchronize the 
25 movement of the web with the operation of the utilization device demeimt. The conu-oller indudes 
a drive controller that controls the speed of dther the drive roller or the utilization device dement 
to maintain the web and the utilization device dement in appropriate chronization. 

In a preferred embodiment* the web guide can comprise tractor f in feed drive assemblies 
in which the tractor pins include plates that overiy the tractor pins. In si: ch an embodiment, web 
30 is hdd in place along its width-wise edges by the overlyii^ plates and is netained against 
side-to-side movement by the tractor pins. The tractor pins engage the c uter edges of the web 
(rather than boles fonned in the edges of the web) and fprm the wdi into a trough that provides 
substantid beam strength to the web and enables accurate guiding of the web through the 
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utilization device dement The drive roller can be located offset from a f lane fonned by the 
tractor pin bdts to fadlhate the fimnation of the trough. 

The drive roller can be interconnected with the tractor pin feed di eve dement and operate 
in synchronization therewith. The follower roller of the drive roller can be provided with a pivotal 
s bracket that allows the follower roller to be moved into and out of cngagi::ment with the drive 
roUer so that web can be easily loaded onto the utilization device. 

The utilization device element can comprise a rotating image dmn i according to a 
prefened embodiment and the utilization device can comprise a printer or copier adapted to fi^ 
continuous web. The registration controller, ^milarly, can comprise a sensor that senses a 
10 selected nuuic on the web such as a preprinted mark or a perforation. The controller can be 
adapted to scan for a mark at a sdected time interval and modify the speei I of the drive roller 
based upon the presence or absence of such a marie. 

According to a preferred embodiment, the drive motor can include an advance and retard 
mechanism that is responsive to the controller to maintmn the driven web i n i^rnchronization with 
IS the utilization device element, A registration drive motor and a difiEerentia I gearing system can be 
provided to enable advancing and retarding of the drive roller. 

While the tenn "drive roller** is utilized according to this cmbodim<: itt, it is contemplated 
that a variety of di&rent driving mechanisms that enable advandng of a w ^ to a utilization 
device dement can be utilized according to iWs invention. It is of primaiy significance thai such 
20 devices be capable at advancing a web that is free of tractor pin feed holes along the edges thereof 
or otherwise thereon. For example, a drive beh or bdts can be substituted for the drive roller and 
the word "roller" is particularly contemplated to indude such a belt or bdti . Similariy. the drive 
can comprise a fiilUwidth roller or redprocating foot or shoe that advance^i the web in sdected 
increments. 

IS 

RUmF nFSrRTPTfON OF THF DRAWINGS 
The foregoing and other objects and advantages of the invention wi l become more dear 
with reference to the following detdled description of the preferred embodiments as illustrated by 
the drawings in which: 

30 Fig. 1 is a somewhat schematic plan view of a portion of a continue* is web having pin feed 

strips according to the prior art; 

Fig, 2 is a somewhat schematic side view of a printer that utilizes continuous web having 
tractor fnn feed drive members according to the prior art; 
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Fig. 3 is a scheniatic perspective view of a pitiless web feed sg'^em according to a 
preferred eitibodiment^ 

Fig, 4 is a somewhat schematic perspective view of a tractor \m feed element and drive 
mediaitism according to tlus Invention: 
5 Fig, S is a somewhat sehemattc cross^section of a web positioned between the tmctor pin 

feed elements according to this einbodiment; 

Fig. 6 is a schematic side view of a web registraiiDn system aci wording to the preferred 
embodiment; 

Fig. 7 is a somewhat sdheflMtic side view of a r^stration mecl 1^ 
10 embodiment of this invention; 

Fig. 8 is somewhat schematic perspective view of an improved ,guidii% ^em acconiing 
to this invention; 

Fig. 9 is a front view of an in^roved guide according to Fig. 8. and 
Fig. 10 is a somewhat schematic perspective view of an altemaii^ embodiment of a web 
1 5 driving and guiding mechanism according to this invention; 

Fig. 1 1 is another alternative embodiment of a driving and guidi ig element according to 
this invention; and 

Ftg. 12 is another alternate embodiment of a driving and guidinfi mechanism according to 
this invention. 



20 



30 



DETABLED DESCMPTTQK OF THE PREFPRRRn FM|^^ 
A system for feeding web to a utilization device image drum, wil tout use of tractor pin 
feed holes, is depicted in Fig. 3. A web 60 is shown moving in a downsi:iream direction (arrow 
62) to an image transfer drum 64 of conventional design. The web 60 ai: cording to this 
25 embodiment can include perforations 66 that define standard «ze dieets i heiebecween. A distance 
A separates the perforations 66. For the purposes of this discussion. A siiall be taken as a 
standard page length of 1 1 inches, but any suitable dimension for both length and width of sheets 
is expressly comemphoed. Note that perforations are optional and that ai i unperforated plain 
paper web is also expressly contemplated according to this inventioa Pninted sheets can be 
subsequently separated from such a continuous wdi by a cutter (not shovm). 

As noted above, virtualb^ all high speed printers and web utilization devices have 
heretofore required the use of tractor pin feed i^rstems to insure accurate t eeding of continuous 
web through the utilization device. Since pin holes are provided at accuni te predetermined 
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locations along the edges of a prior art continuous web, the web is consisi cently maintained in 
registration mth the moving dements of the utilization device. This is pit rticulaily desirable when 
a moving unage dnmi is utilized, since any error in registration has a cum ilative efSect and causes 
substantial misaHgnment of the printed text upon the web. The misafignn lent may« over time, 
s cause the text to overlap onto an adjoining sheet. 

Accordingly, to provide an effective feedmg system for utilization devices, a suitable 
replacement for each of the driving, guiding and registrarion fiinctions noi: maliy accomplished by 
the tractor pin feed system is desirable. The embodinmit of Fig. 3 represii nts a system that 
contemplates alternatives to each of the iiinctions originally performed by the tractor pin fised 
10 system. 

As detailed in Fig 3, the web 60 lacks tractor pin feed strips. Whj ie not required, 
according to this embodiment the tractor pin feed drive elements 68 and 7) ) have been retained. 
Actual driving is, however, accomplished by a drive roller 72 located at thi!^ upstr^un ends of the 
image drum 64. The drive roller 72, according to this embodhnent, is proji^elled by a belt-linked 

15 drive motor 76. The motor 76 can comprise a suitable electric drive motoi having speed control 
capabilities. Ahematively, the motor (not shown) utilized for operating thi:: tractor pin feed drive 
elements 68 and 70 can be employed, via appropriate gearing, to drive the drive roller 72. 

The drive roller 72 can comprise a poliriied metallic roller that beai 5 against a side of the 
wA 60. The drive roller 72 can have a width of approximately one inch oj more and should 

20 generate suflSctcnt fncdon against the web 60 to ensure relatively slip-free . Irive of the web 60, 
Wider labels, narrower roller or a plurality of rollers is also contemplated. 

In order to enhance the ftictional engagement of the wheel 72 with che web 60, a follower 
roller 76 is provided. The follower roller 76 bears upon an opposing side ci fthe web 10 to form a 
pinch roller pair. The follower roller, accordirig to this embodiment, includ es a spring 80 that 

25 pressurably maintains (arrow 84) the follower roller 76 against the web 60 4ttnd drive roller 72 via 
a pwotal mounting bracket 82. The pressure should be sufficient to ensure ithat an appropriate 
driving friction is generated by the drive roUer 72 against the web. The foUtiwer roller 76 can 
include an dastomeric wheel surface for slip^free movement relative to the \ftb 60. Since the 
follower roller 76 rotates relative to the web in relatively sBp-free engagemn ni, the roller 76, 

30 according to this embodiment is interconnected with an encoder 86 or othei sensor that generates 
appropriate electronic signals in response to a predeternnned arcuate movement. Such arcuate 
movemem can be translated into a relatively precise indication of the length of web passing 
tiuough a corresponding drive element. The follower roller 76, thus, can be utilized as a 
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regtstration mechanisin. The encoder iiiQctions and the operation of il: us n^istration mechanism 
is described further bdow. 

Since the tCBCtcr pin fted drives 68 and 70 are typicaUy located substantially adjacent a 
given utilization device element (such as the drum 64). the tiactor pin jrsed drives 68 and 70 
s nonnally provide sufficient guidiqg to ensure that the web is accurate!)' aUgned with the utilization 
device element (dium 64) in a comwntional pni feed configunttion. Sui ih guiding results, in pan, 
fiom the forced alignment ofthe web at its widtfiwise edges. Afignma t is &cilitated by the 
Qrnchronous movenmmt of pins at each side of the web and the &ct thaii 
members are typically elongated so that several pins engage each edge u nnultaneously. However. 
10 absent such forced alignment (in, for example, a pinless feed configuration), the natural flodbiUty 
of a web would tend to cause skewing and buckling at the utilization dtmce elemem funage drum 
64 in this embodiment). 

In some circumstances^ it my be possible to locate the drive roll er 72 inuncdiatdy 
adjacent the utilization device element (64) to reduce the risk of bucWini f in a pinless drive. 
IS However, this may prove impractical or impossible in many utilization d^Mccs due to ^ace 
limitations or, alternatively, may prove diflBcult if such drives are retrofit red to an existing 
utOization device. Accordingly, an akwitative ^proadi for guiding the v/eb adjacent each of the 
drive elements 72 and 76 is provided according to this invention. Appacinf s U. S. Patent No. 
4,909,426 (the teaching of which is expressly incorporated herein by refi:;rence) discloses a 
20 method and apparatus for guiding web that utilizes the natural beam stremgth of paper or other 
web material when formed imo a trough with restrained side edges. In oi her words, by drawing 
the side edges of an elongated web toward each other so that the distanoi between the edges is 
less than the unbent width of the web, causes the web to form a trough th at becomes ripd and 
resists buckling and lateral (side to side) movement. As such, the wdb can be driven effectively 
25 with accurate alignment downstream of the drive dement. 

Edge guiding according to this embodiment is provided by pairs or'gutde channds 90 and 
92 located upstream and downstream of the image drum 64. The pairs oi channels 90 and 84 are 
located so that end walls 94 and 96 are spaced bom each other a distance that is less than the 
width of the unbent web. Accordingly, the web assumes a trough shape au dqjicted genemHy by 
30 the perforation lines 66. As noted above» the trough shape generates a beiim»like characteristic in 
the web that maintains the edges in rigid alignment for introduction to the image drum 64. The 
channels 90 and 92 can be replaced with other structures having end walls such as a foil trough. 
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The chaimds 90 or other guide structures are rypicaliy located ad jacent the drive and 
fi>ilower rollers 72 and 76 to ensure the wd> remains aligned as it is drive n. The guide structure 
can extend downstream to a location substantially adjacent the im^ dmm. It is desirable that 
the web 60 be maintained relatively flat as it passes into the im^ge drum (!4 (or other utilization 
S device dement) so that the drum 64 can fully engage the web. tfafuDtrnugh guide strucmre is 
utilized adjacent the drive and foUowo^ rollers 72 and 76 it is contenq)latcd that an orifice (not 
shown) can be provided to enable the web to be engaged by fhe drive and foDower rollers 72 and 
76. 

£ven though the existing tractor pin feed drive elements 68 and 7i:p are not utilized 

10 accordiog to this mbodiment to effect drive of the web, these pin feeds diivcs can themselves 
accomplish the edge guide function. Most printer units such as the IBMth 3900™ series 
(statistics for vriticli are avaflable in IBM® 39001^ Advanced Function Printer Maintenance 
Ubrary, Vol S 1 A Third Edition (October 1992X SA37-0200^2) and thr Siemens® 2200^^ and 
2240*^ systems utilize pin feed drive dements that are movable toward aii d away each other 

15 (arrows 98) to enaire proper engagement of tractor pin feed drive elemeni s with a given width of 
web. For example, the user may wish to switch fiiom standard 8 1/2'' X I T sheets to A4 standard 
sheets. According to this embodhnent, each individual tractor pin feed dri /e element can be 
moved toward the other (arrows 98) until the pins 100 bear against the ed.|.^es of the web. The 
pins can be moved so that their spacing from each other forms the desired crough shape in the 

20 web 60 (e.g., the distance of the wide edges of the opposing sets of pins fir* jm one another is less 
than the free width of the web. Since most tractor p'm feed drive elements also include an 
overlying guide plates 101 (shown in phantom) the edges of the web 60 ar4 1 restrained against 
upward movement when the web is foimed into the trough shape. 

As fiirther illustrated in Fig. 4, the exemplary tractor pin feed drive element 68 comprises 

25 an endless tractor belt 108 having the pins 100 projecting therefrom. The Mt 108 is disposed 
between a pair of rollers 1 10 and 1 12. At least one of the rollers 1 12 is dri ./en by a drive shaft 
1 14 that can comprise a hexagonal cross-section drive shaft. A gear 1 16 is. attached to the shaft 
1 14 and engages a drive gear 1 1 8 that is interconnected with a drive motor 120. The drive motor 
can comprise a central drive motor that powers both tractor pfai feed elements 68 and 70 

30 accordii^ to this embodiment. In addition, as described fiirther below, the drive motor 

arrangement can indude an encoder that measures web of movement throu|.(h the tractor pin feed 
drive elements, 
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As noted above, each tractor pin feed drive dement 68 and 7ii> includes an ovei1yii« guide 
plate 101 that pivots (cwved arrow 122) on an axis 124. This enable i the guide plate 101 to be 
positioned oiQaeent and ranote front the tractor phi fted belt 108 fbr Ooading and unloadiiig of 
web. 

As fiinher detailed in Fig. 5. each side of the tractor pin fted d rive dement 68. according 
to this embodiment, can be nwved toward the other so that the web 6 3 fenns a ali^ 
Only a rdath^fysmaH deflection in the web is necessaiy to ensure adequate beam sti^^ In 
this embodnnent. the drive roller 72 is positioned approximatdy 0.025^.030 inch bdow the plane 
fiMmed by the tractor pin feed bdts 108 to fecflitate creation of thetremgh shape in the web 60. 

It can be desirable in certain printer units such as the IBM® SSnOO™ series to extend the 
inwardly-directed length of the guide plates 101 to ensure proper edg© restrain of the web 60. 
Thus, additional edge guides 130 are attached to each guide plate 101. These edge guides extend 
substanttaOy the complete length of the guide plate in an upstream-to-cl ownstream dii«cUon and 
have an inwardly (firected width of approximatdy 1/4 inch. 
IS The blocks 130 are typically recessed approximatdy 0.020 indi above the lower fece of 

the plates 101. Addition^, the blocks may biplude upwardly curving jpstream edges. This 
eonfi^iration insures that the leading edge of a vwb wiil pass under the plates 101 during initial 
loading of the utilization device. 

With fimher reference to Fig, 4, a pulley 132 can be provided tci the drive shaft 1 14. The 
20 pulley 1 32 drives a belt 1 34 that can be interconnected with the drive njUer 72 (Fig. 5) to fadlitate 
driving of the drive roUer 72 utilizing the existing tractor pin feed drive motor auangement. 
Appropriate brackets can be provided to mount the drive roller 72 with espect to the underaide 
of the web 60 as shown in Fig. S. 

Since the tractor pins 100 move on thdr respective beks 108 at a speed that substantially 
25 matches that of wd> travd throu^ image drive 64 (via drive rollers 72, '6), the tractor pin feed 
drive dements 68 and 70 follow wd) movement and, thus, provide a rdaidvdy lowfiiction 
guiding mechanism. It is comemplated that most drive energy is still pro A6ed by the additional 
drive and follower rollers 72 and 76. As noted above, these drive dcmei ts 72 and 76 can be 
interconnected with the drive train of tractor pin feed units in some embodiments. Additionally, 
the use of tractor pin drives as guiding dements presumes that such demimts aie preexisting and 
diat the pinless drive mechanism is a retrofitted installation to a utilizatioi: device. 

Drive of the wd) 60 accordti^ to the inior art involves the use of two paira of tiactor pin 
feed drive assemblies 68 and 70 as depicted. However, die downstream t-actor pin feed drive 



30 
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dement 70 cannot eaaiy be rqitaced with a drive member sudias upstream The 
text 140 transfenedfivm the image transfer dfum 64 is not yet fbsed to tlie web Thus, 
applyii^ a oentraliased drive rolier to the web coidd potentially smudge 
dieweb. Additionally, it is desirable to enaUe printing across Ae entire viidth of a sheet, ^ 

S edge rollers can be unde^Fflble. While in some utilization device, a dowm^tteam drive roller can 
be pixmded witiiom dama^ng the web. it is contemidated that downstrea. n draw 
according to tUs embodiment is regulated primarily by the fiiser rollers 142 that amultaneously 
dfawthewd>60andapplyheattofbsethennagetotiiew^60. The dov<mstream tractor feed 
drive dement 70 is retained primarily for edge guiding of the web. 

10 In the majority of utilization devices such as tite IBM^ 390Qr™ sex ies primer, the speed of 

the fiiser rollers is governed rdative to the speed of the image transfer diu in 64. In many units, a 
dancer roll pivotaDy engages the web at a p«nt of fiee travel where slack ivm Sam. The pivot of 
the dancer 25 1 shown for example in Fig. 2 is located adjacent tite downsi ream tractor pin feed 
drive assembly 70. The dancer roll indudes a speed control that is intercoi inected with the drive 

IS motor 144 of the fiiser rollers 142. According to this embodiment, speed i^omrol of the fiiser 
roller 142 is ^ically effeaed by a dancer roll or by sensing of a predetem ined mark on tiw wd). 
The use of such marks is described fimher bdow. Many utilization deviceu track the passage of 
the pin holes to govern speed. However, the absence of pin holes according to this embodiment 
necessitates of an ahemate form of sensor. 

20 Having provided an eflfectivc mechanism for both driving and guidii ig the wd) without use 

of tractor pin feed holes, there remains the provision of appropriate registrjition of the wd) 60 as 
it passes through the utilization device dement In a prior art tractor pin fii ed embodiment, as 
noted above, registration is provided naturally by the regular spacing of tra rtor pin feed holes 
dong the wd> and tiie synchronization of the pin feed drive dements with the utilization device 

25 dement. Absem tiie existence of pin holes on the web, some degree of sUppage and variation m 
sheet length naturally causes misregistration of tiw web rdative to tiie utiliaiAtion device dement 
over time. Hence, while a web may initially enter an image transfer demcw in perfect 
registration, the downstream end of tiie web coukl be ofi&et by a hdf page i »r more causing text to 
be printed across a page break by completion of a large job. 

30 Thus, registration of web rdative to the utilization device dement, « ccording to tfiis 

embodiment, involves 'tiie use of a mechanism that continuously determines tiie location of the 
web relative to tiie utilization device element Omage transfer dnim 64). As discussed above, the 
existing tractor feed drive (Rg. 4) or. dieraativdy, the fi)lk)wer roBer 76 in dudes an encoder that 
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generates pulses based upon passage of web 60 through the image trai isfer drum 64, 60 pulses 
per inch is a commonly-web standard. Fig, 3 iQustrvtesacontroUer lllOthatrecehwpulsesfiom 
the encoder 86 on the ibUowerroOer 76 (or pinfeed drive demerit 68. 70 drive train). 

With fiiither reference to Fig. 6, the pulses generated by the en.i:Qder 86 can be calibrated 
s by the controUer 150 to trade the passage ofthewelb length A of web Aslongas 
the wd) 60 renuuns synduonized with the mage dri^ 

page breaks 154 should pass over the image drum in synchroniatioQ v,ith the inu^ delivered 

thereon. IChowev^^, the length passire over the image drum is greater than or le^ 

wd> 60 wiU slowly become ofiset relative to the printed iinage. Such oOfset can be cumulative and 

10 radial^ skew the priming on the web. 

As noted, prior art primers avoided much of the problem associJiitcd with cumulative offset 
by vmg the r^ularly spaced tractor pin feed holes as a guide that insur;;s alignment of the web 
with the imi^e drum. Ifowever. the pinless drive n)Ber 72 may cause minor web slippage. Thus, 
to insure the rt^stration of the wd) 60 rdative to the image drum 64 is maintained, regularly 

I s spaced preprint marics 156 (Fig. 3) are provided at predetenmned intervi as along the web. These 
regulariy spaced maxlcs 156 can comprise visible or invi^le marks. It is necessary only that the 
marics be sensed by some accepted sensing mechanism. For example^ inil rared or UV sensitive 
marks can be utilized. Siiiiilarly» notches or perforations can be utilized its marics. The marks can 
be ^aced rdative to each page break or at sdectcd multiples of page bn. aks. so long as the marks 

20 are spaced in a predictable pattern that indicates a relative location on tbr. wd>. 

A sensor 160, which in this embodiment is an optical sensor, is in erconnected with the 
controller 150 and is programmed to sense for the presence of the prepriinted marie 156 at a time 
that conrdates to the passage of page length A through the image transfer dnmi 64. If the mark 
1 56 is sensed, the current drive roller speed is maintained. However, if tl; e nuuk is no longer 

25 sensed, the speed is increased or decreased until the mark 1 56 is agmn sensed for each passage of 
a page length A of web 60 through the image drum 64. 

In operation, the controller 150 continuously receives encoder pul. tes from the encoder 86. 
When a number of pulses are recdved that correlates to a page length A tl le controller queries the 
sensor 160 for the presence or absence of a mark 156. Absence of mark, i riggers an incremental 

30 mcrease or decrease in drive roller speed until the mark 156 again appears at the appropriate time. 
In order to insure that any increase or decrease in speed in appropriately n: ade as required, the 
sensor 160 can be programmed to strobe at, for example, 60 cydes per sec ond to determine the 
dmost exact time of passage of a mark rdative to the timing of the passagtJ of a lei^ A of web 



S8P-22-2004 07:19ani From-BAKER HUGHES LEGAL 



713-625-5857 



T-052 P. 014/057 F-600 



WO 9614261 VCtlUSUIUWI 

.11- 

throu^ the image dnim 64. Hence, ifthe strobed sensor senses that the mark 156 has passed 
before the passage of a length of web, the drive roller 72 can be instructed speed up. Conversely, 
ifthe mark IS6 is sensed subsequent to the passage of a length of web thnnigh^ image dnim 
64, then flie drive roller 72 can be instiueted to dow. Smce feed unng a drive roller 72 according 

5 to tins embodiment is relatively r^ble and sfip-fiee^ tiie speed»iip and slo -v-down fimctions can 
occur in fdativeiy smaU increments (such as a few hundredtiis or thousanddis of an indi per 
second). An effective method for tracking web is disclosed in Applicant's U.S. Patent Nos. 
4,273,045, 4,736,680 and 5.193,727. the disdosuies of which are expressly mcorporated herein 
by reference. Witii reference to U.S. Patem 5,193,727, a method and app» ratus for tracking wd) 

10 utilizing marks on the wd) is contemplated. These marks enable the deterrwiation of page breaks 
despite the existence of slack in the web. 

As discussed above, the drive roller 72 can be interconnected with 1 he tractor pin fted 
drive shaft 1 14 via a puOey 132 and beh 134 interconnection. Fig. 7 iUustrmtes a r^stration 
controller that interacts vnth the drive shaft 1 14. Thus, ti» existing tractor pin feed drive motor 

IS and mechanian can be utilized according to this embodiment. The drive fei d motor 200 is 
interconnected mih the drive shaft 1 14 via a diffcH-entlal unit 202 tiiat. accoirding to this 
embodiment, can comprise a Harmonic Drive cBffisrential that enables conci: ntric application of 
main drive force and differential rotation. Harmonic Drive gearing utilizes i nner and outer gear 
teeth tiiat differ in number. The inner oscillates relative to the outer to pror ide a slow advance or 

20 retard function. Such gearing typically offers ratios of 50: 1 to 320:1. Thmi. for a given rotation 
^plied by flie main motor 200, a relatively small rotational correction can li e applied by the 
differential motor 204. Other fonns of differentials are also contemplated, to the illustrated 
embodiment, the differential drive motor 204 is intereonnected by gearing 2,06 and 208 tiiat is 
intereonnected witii the differential 202. The differential motor drive 204, ii ccording to tiiis 

25 embodiment, receives drive signals fi-om the controUer tiiat enable forward md reverse drive of 
the differential drive motor 204. The differential 202 responds to such fbn»i ard and reverse drive 
signals by advandng or retarding tiie drive shaft relative to ti» main drive motor 200. Hence, 
smaU mcrememal changes in web locrtion relative to tiie movemert of the ii nage transfer dram 
can be effected usng the dififerential 202 aeconfing to tins embodiment. 

30 As previously (fiscussed, signals instrocring advance and retard of thu man drive roller can 

be provided based upon the location of predetermined marks on the wrf) relmtive to the passage of 
a given length of web tinough tiie image transfer drum. Thus, an encoder 2 lO is interconnected 
witii main drive motor 200 via gear 208. The encoder 210 can comprise iht. original encoder used 
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with the printer drive mechanisin. Sirailaily, an intenaleiiwKler can bii provided mtte 
motor 200. 

A farther iroprovemciit to the gridiiw function according to Mi mvawrinn «« jthntfnitfd in 
Rgs. 8 and 9, entails the use of a stiffiner W as9eo% 220 upstream of the drive ro^ 
5 upstream tractor pin fted drive dement pair 68. Th6 9tiffi»erbarasae]iiiJdy220accordif«totfais 
embodiment can be located appraxbnatdy 3-12 inches from the drivt n Uer 72 and can be 
mounted 00 braclccts (not shown) that extend fiom the tractor pin feed >:lrive element 68. The 
sti£fener bar assembly eonqmaes a pair ofround cross-section rods 222 wviqg a diameter of 
q>pn»dffl8tely 1/2-3/4 inch. The rods 222 are mounted in a spaced-apant parallel i^tionSlnp on a 

10 pair ofniouming blocks 224 that are located outwardly ofthe edges afttewd> 60. The blocks 
224 should be mounted so that clearance is provided for the wndest web contemplated. The 
blocks 224 can be spaced an additional inch or more beyond the edges 2;J6 of the wd) 60. As 
detailed in Fig. 9, the blocks 224 separate the rods 222 by a gap G that, ii«cording to this 
embodiment, is approximately 0.015 inch. Hence, the gap G is sufficient to allow passage of most 

15 thicknesses of web therebetween, but aOows little play in the web 60 as it passes through the bars 
222. The bar assembly 220 thus aids in the prevention of buckling of the web 60 as it is driven to 
the drive ndler 72. 

According to this embodhnent, the w^) 60 is threaded through thi; bars 222 upon loading 
since the bars are fixed rdative to each other. It is contemplated that rod pair can be employed to 
20 fiidlitate loading and to accommodate differ^ thidcness of web. 

Note that loading of web into the system is also &cilitated by a haiitdle 230 located 
upwardly of the pivot axis 232 of the follower roller bracket 82. The ham: le enables the user to 
move the follower roller 76 out of engagonent with the upper side of the i veb 60 to ftdhtate 
loading. As discussed above, the overlying plates 101 of the tractor jna fe isd drive element 68 can 
25 also be lifted to allow the web to be positioned onto the tractor pin feed di ,ve dement 68. 

It is further comeraplated, according to this invention, that the driving and guiding 
functions can be combmed imo a single drive/guide unit. Fig. 10 illustratesi a driving and guiding 
unit 250 that comprises a pair of dastomeric bdts 252 that are, in this erabi tdiment, fitted over the 
rollers 254 and 256 of the tractor feed drive elements found in a conventioi d utilization device. 
It is farther comemplated that the tractor feed pin belts can be retained (not: shown) and that the 
dastomeric bdts 2S2 can be positioned directly over these tractor pin feed l«lts. 

While guiding can still be provided by a separate structure, it is eont anplated that, 
according to this embodiment,, a steering dilferentid drive assembly 258, suc^ as the faaimonic 



30 
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drive described above; having a diflEerential drive motor 260, is employed I n conjuncUon with the 
belt drive shaft 262. Thus, the belu are nonnally driven in synchnmizatioti in the direcrion of the 
aiTows 264 but appUcatloB of rotation by the diflfaential drive motor 260, In a predetermined 
direction, causes the bdts to move difieientially rdathre to each other to eiftct stoning of a 
driven web. 

According to this embodiment, a re^ective pressure plate 266 is k cated over each of the 
belts 2S2. The pressure plates include spriiigs 268 that generate a downw^ird force (arrows 270) 
to maintain the web (not shown) in positive contact with the belts. The pr issure plates can 
comprise a polished metal or simiiar low friction material. It is «ontemplat«) Uiat the 
conventional tractor pin feed plates described above can be adapted to provide appropriate 
pressure against the belts 252. Ahematively, the plates can be used as mounting brackets for 
supplemental pressure plates such as the plates 266 described herein. 

Fig. 11 illustrates an alternate steering mechanism according to thisi invention. An 
extendable pressure plate 272 shown in both retracted and extended (phani om) positions causes 
the belt 252 to flex (phantom). The pressure plate is controlled by a linear motor 274 that can 
comprise a solenoid according to this embodhncnt and that is imerconnecfid with a steering 
controUer (not shown). By stretching the belt 252. it is momentarily cause, I to move fester which 
forces the edge of the web (not shown) in contaa with the belt 252 to sursie forwardly forther 
d»n die opposing belt (not shown) that has not stretched. In this manner, : «eering of the web can 
be effected by selective application of stretching force to each of the opposiing belts. 

Fig. 12 illustrates yet another embodiment for accomplishing the dri ving and guiding 
function according to this faivention. It is contemplated that the web 60 ca»i> be driven by a foil 
width drive roller 280 driven by a drive motor 282. Such a roller 280 can t. omprise an 
dastomeric material that changes diameter based upon application of force A foil width foUower 
roUer 284 can be located on opposing side of the web 60 from the drive roller 280. The foflower 
roUer can also comprise an elastomeric material or a hanter substance such as polished metal. 
The drive roUer 284 according to this embodiment U mourned on movable ; wppoits 286 that are 
imerconnected with a steering controller 288. The supports 286 enable the foUower roUer 280 to 
pivot approximately about the axis 290 (curved arrow 292) so that opposir,g ends 294 of the 
rolter 284 can be brought into more-ferdble contact with the drive roUer 2li 0. Hence, the 
diameter of the drive roBer 280 at a given end can be dtered and the drag f..rce generated 

between the drive roUcr 280 and follower loUer 284 can be increased at a g ven end. The increase 
in drag and/or decrease in diameter cause the web to change direction as it lasses through the 
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driveMdfollwverrollera 280 and 284. respective TTius, a fiiU length roller cwi be utilized to 
positiveiy steer the web «0 relative to the utilization device element. 

In each of the fcf^going eaibodiineiits, it is <»nte^ 
directssteeringofthewebaOtoalignthewAretotivetotheutDizatio^ Such 
5 •Bgnnent ensures that the utilization device demertpeifofms its o^ 

the w«* at the desired location fdatlve to the web's v«dth.«toe4ge8. As iUustnted above, it 
should be dear that driving and guiding can be accompUshed, aeeoidinf, to this invention, at a 
single point along the web. along the entire width of the wd>. or at the c dges of the web. The 
driving and guiding components described herein can be provided as an integral unit or can be 
10 divided into separate units that are located approximately adjacem, or romote from eadi other 
along the web's path of travd. 

It is contemplated that the pinless wd> feed system according to i his invention can be used 
sdcctively so that standard tractor pin feed wd) can still be utilized wheii desired. Hence^ all 
components of the pidcss fi^ system can be located out of interfering e igagement with the 

IS t»wtor pin feed drive dements and aU sensors used by the pinless feed sy iitem can be dcac^ 
or switched bade to a standard tractor pin feed drive mode. For examplei a hole sensor can be 
retained and sdectivdy comiected to the utilization device's mam controller to effect registmion 
when desired. Addidonally, as discussed above, the follower roller 76 can be moved out of 
interfering engagonent with the upper side of the web 60 to enable the tn: ctor pin feed drive 

20 dements 68 and 70 to eflfect drive of the web 60. 

The foregoing has been a detaUed description of a preferred emboiHraent. Various 
modifications and equivdents can be made without departing from the spii it and scope of this 
invention. For example, a vari«y of utilization devices that are normally adapted to feed 
continuous web using a tractor p'm feed drive mechanism can employ the « uiding, driving and 

25 registration concepts described herein. Such utilization devices can emplo/ a variety of 

"utilization device dements" such as print heads, erobossets, cutten. seders, folders, inverters, 
and separators. 

Additionally, continuous web can be provided with or without peiic rations and a 
downstream cutter can be utilized to separate the printed web into sheets, further downstream 
30 drives, edge guides and registration devices can also be employed to direct che web to fiirther 
utilization devices. Such utilization devices can be endosed within the hou4iing of a mdn primer 
or can be separate components between which the web passes. This descrir^ion is. dierdbre, 
meant to be taken only by way of example and not to otherwise Bmit the sci:i.pe of the invention. 
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CLAIMS 

1. In a web iitifization device having a tractor pin feed drive unh tl lat feeds web along a 
psA through a utitization device dement that peifonns an operation on thi ^ web, a system for 
directing web along the path, the web being free of tractor pin feed holes <:<n edges thereof 

5 comprising: 

a web guide, upstream of the utilization deface element, the web gi,dde engaguig 
width-wise edges of the w^ and fonning the web into a trough to stiffen I Lie wd>; 
a drive element that engages the web drives the web through the gi dde; and 
a registration controQa- that synchronizes movement of the web wi * operation of the 
10 utilization device dmient, the controOer includmg a drive control that conurols an operational 
speed of at least one of the drive element and the utilization device elemeni to maintiun the web 
and the utilization device element in synchronization with each other 

2. The system as set forth in claim 1 wherein the web guide compri ses a tractor pin feed 
15 drive assembly having tractor pins and plates overiying the tractor pins whi rein each of the pins 

engage width^wise edges of the wd) and the tractor pins are located so thai the web defines a 
tiough with edges restrained from outward movement by the tractor pins. 

3 . The system as set forth in claim 1 wherein the drive roller is intei connected with a 

20 motor for driving the tractor pin feed elements and vAerein the motor selet: tively rotates the drive 
dement. 

4. The system as set forth in datm 1 wherein the utilization device i ieroent comprises a 
rotating image transfer dement. 

25 

5. The system as set forth \n claim 1 wherdn the drive dement includes a foUower that 
engages a side of the web opposite a ade of the wd) engaged by the drive tHement to define a 
pinch roller pair wherein the web passes therebetween. 

30 6. The system as set forth in ddm 5 wherdn the follower includes jh bracket pivotally 

mounted rdative to the drive dement so that the foUower can be engaged v. ith and diseng$ged 
from the drive dement 
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7. Thesystanassetforthindaimlurtieron 
rotating inuige transfisr drum and compri^iiv a iuser drive assenibly Ici cated downstream of the 
ini^ge transfer element for directing wd> swiy from the image trusfe^ dnim. 

5 8. Theq^stemasaetforthinclaimTwherdnthefus^ 

fitter for fusii^ toner on the web appUed by the rotating im 

9. The qrstem as set forth in daim 1 wherrin the controller i^^^ 

senses passage of a length A of the wdi past a first predetermined locaidon and a second sensor 
10 that senses passage of a predetermined portion of the web past a secomd predetermined location. 

10. The system as set forth in claim 9 wherein the controller is .constructed and ammged 
to advance and retard a driving ^eed of the drive element in response i:o signals received by each 
of the first sensor and the second sensor. 

IS 

1 1 . The system as set forth in claim 10 herein the web include:; marks located at a 
plurality of pred^^mined portions of the web and wherein the second snsnsor is constructed and 
arrange to detect the marks passing thereover. 

20 12. The syston as set forth in claim ID wherein the first sensor c omprises an encoder that 

generates signal in response to a predetermined arcuate movement therei)f and wberdn the 
encoder is operatively interconnected with the drive element. 

13. The 9stem as set forth in daim 12 wherrin each of the drive element and the encoder 
25 are operatively connected with at least one of the tractor pin feed drive el ements. 

14. The system as set forth in daim 10 fiirther comprising a regis cration drive motor and a 
differential operatively interconnected with the r^stration drive motor, tie differential beiitg 
connected with the drive element so that operation of the registration dri^> e element applies a 

30 differential movemem to the drive element to selectively advance and rets.rd the drive element and 
wherein the registration drive motor is mterconnected with the controller. 
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15. The flystom as set forth in cittm 1 i;vheran the drive demeitt cornprises a drive roller 
that eng^es a »de of the wd) and iiirfher comprising a follower roller that tmgi^es an opposite 
ttde of the wd> to define a pinch roller pair. 

5 16. A method for feeding web along a path through a utilization d&iice element that 

performs an operation on the wd), the web being firee of tractor pin feed hoi es thereon comprising 
the steps oC 

guiding the web, upstream of the utilization device element, includin|{ engaging 
width*wise edges of the web and forming the web into a trough to stiffen thur web; 
10 driving the web through the guide; and 

controlling registration of the web to synchronize the web rdattve to the utilization deiace 
dement including controlling the step of driving to maintain an operational s i^eed of at least one 
of the step of driving and an operaiion of the utilization device dement to mniintain the web in 
synchronization with the udiization device dement. 

15 

17. A method for feeding continuous wd> through a utilization device having a utilization 
device dement compridng the steps of; 

guiding the wd> to the utilization device dement including maintaininig the edges of the 
web in a sdectable alignment rdative to the utilization device element; 
20 driving the web through the utilization device element, the step of dri /ing indudmg 

engaging the web free of an interengagement between pins of treaor |Hn feed drive dements and 
tractor pin feed drive holes on the web; and 

maintaining the wd> in a selected registration with the utilization devit « element to 
perform operations on the web at selected locations theredong as the web is Jriven therethrough. 

25 

1 8. An apparatus for feeding web through a utilization device having a utilization device 
dement comprising: 

a drive dement that drives the web through the utilization device eleni cnt; 
a guide structure that maintains a sdectaUe alignment of the web rdai ive to the utilization 
30 device element as the web enters the utilization device dement; and 

wberdn each of the guide structure and the drive demem engage the i veb &ee of 
interengagement between pins of tractor pin feed drive dements and tractor p in feed drive pin 
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holes on the web so thatthetitOizatioo devke element can be fbd with iicontbiuous web that is 
free of tractor pin feed holes. 

19. An apparatus for feeding wb through 8 utilization device liBvii<^ 
5 denmt coinprisii^: 

a drive dment that drives the web through fhe utOtzation devicn; dement; 

a guide structure that maimabs a selectabte afignment of the wei i relative to the utilization 
device dement as the wdi emers the utilization device dement; 

wherdn each of the guide structure and the drive dement engagu^ the web free of 
10 interengagement between pins of tractor pin feed drive dements and tra tor pin feed drive pin 
holes on the wd> so that the utilization device dement can be fed with a »»minuous web that is 
freeof tractor pin feed holes; and 

a registration mechanism that maintains a selected synchronizatio i between the web as it 
passes through the utilization device dement and the operation of the util ization device dement. 

15 

20. An apparatus for feeding web through a utilization device having a utilization device 
dement comprising: 

a drive dement that drives the web through the utilization device mlemcnt; 
a guide structure that maintains a sdectabie alignment of the web relative to the utilization 
20 device dement as the wdi enters the utilization device denMit; 

wherein each of the guide structure and the drive dement engage ine web free of 
mtcreng^ement between pins of tractor pin feed drive dements and tracti>r pin feed drive pin 
holes so that the utilization device dement can be fed with a continuous w.:;b that is free of tractor 
pin feed holes on the web; and 
25 wherein the guide structure indudes guide edges that fonn the web into a trough sh^ to 

stiffen the wd>. 

21 . The apparatus as set forth in daim 20 fiuther comprising a pair of tractor pin feed 
drive dements each having a moving bdt with pins mounted thereon, the piins bdqg located to 

30 engage width-wise edges of the web and therdiy form the web into a trougln shape. 

22. The apparatus as set forth in claim 20 further comprising a regi^i tration controller that 
controls a speed of at least one of the drive element and the utilization device element to maintain 



I 
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the web in predetemuned synchronization with the utilizBtion device elemisnt as the web moves 
therethrough. 

23. The apparatus asm forth in daim 22 wherein the registrati^^^ 
S sensor that detects a predetermined nuulc on the web. 

24. The apparatus as set forth In daim 20 wherein the drive elemcmit faidudes a bdt 
located on each c^the tractor feed drive elements. 

10 25. A method for feeding continuous web through a utilization de dce having a utilization 

device dement comprising the steps of 

guiding the web through the utQization device dement indu^g m. lintaining the edges of 
the web in a selectable alignment relative to the utilization device dement; and 

driving the web to the utilization de^ace dement, the step of diivinjir, including engaging 
1 s the web free of an interengagement between tractor pin feed drive element: : and pins of tractor pin 
feed drive holes on the web. 

26. The method as set forth in ddm 25 further comprising applyini.; a diSi^^al driving 
force across a width of the web to steer the web into a selected r^stratioii with the utilization 

20 device dement. 

27. The method as set forth in daim 26 wherein the step of applyiriij includes providing a 
selected drag force differentially across the width of the wd) to differential] / resist a downstream 
movement of the wdi. 

25 

28. In a utilization device adapted to feed continuous web through a utilization device 
dement by engaging tractor pin feed boles on width-wise edges of the web, an apparatus for 
feeding wd> free of interengagement between wdi pin holes and tractor pin feed drive dements 
compriang: 

30 a guide structure that stiffens the wd) to align the wd» with the utilL^tion device dement; 

and 

a drive element that engages a poition of the web to drive the wd>» i he drive dement 
engaging a portion of the web remote from the wdth^wise edges thereof 
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29. A printing device adapted to feed a pinless oofidnuous weti comprisiqg: 
a source of contiiiuoiis ptnless web; 

a lower tractor feed unit; 

an image transfer dnan, located downstream of the lower tiactci r feed unit that tnmsfers 
an image omo the web; 

an upper tractor feed unit, downstream of the image transfer dn. m; 
a fiiaer downstream of the upper tractor feed unit; and 

a drive rotter located proximate the lower tractor feed unit, the v /eb being oriented into a 
trough shape adjacent the drive roller for increased stifiheas. 

30. The priming device is set forth in claim 29 wherein the fusei includes fuser drive 
rollers for tianslattng the web as it exits the upper tractor feed unit. 



31. The printing device is set forth in daim 29 wherein at least o le of the upper tr^or 
15 feed unit and the lower tractor feed unit include pins that engage respect i ve side walls of the wd), 

the pins being spaced apart from each other so that the web is formed inly the trough shaped. 

32. The printing device is set forth in daim 29 wherein the fUser I ncludes fuser rollers that 
drive the web out of the upper tractor feed unit and further comprising a i lancer that engages the 

20 web between the fuser rollers and the upper tractor feed unit, wherein tension applied by the web 
on the dancer changes a drive speed of the fiiser rollers. 



33. The printing device as set forth in claim 32 forther comprisinfi a dancer unit, located 
downstream of the upper tractor feed unit, the dancer unit engaging the piiKiless web and being 

2S constmaed and arranged to control drive of the foser rollers. 

34. The printing device as set forth in daim 29 wherdn the Vfdb includes a plural of 
marks at sdected locations thereon and further comprising a mark sensor u nd a controller 
interconnected with the mark sensor, the controller constructed and arranged to control the driver 

30 roller. 



35. The printing device as set forth in daim 29 wherein the drive niiUer comprises a metal 
roller and further comprising an idler roller located on a side of tiie pmless ^veb opposite a side of 



07:22ain From-BAKER HUGHES LEGAL 



713-625-5857 



T-052 P. 024/057 F-600 



WO 9014261 PCTA}S9S/I4107 

-21. 

the that engages the drive roUer, the idler roller bd^g constructed am I ananged to 
pressurably engage the drive roller. 

36. The printmg device as set forth in clwm 29 further coii^^ 

5 mechanism mterconnected with the drive roOer for varying a vdodty of dii tve of the drive r(dler. 

37. The printing device as set forth in dam 36 i^ereiji the advaniie/retard medianism 
comprises a harmonic drive imerconnected between the drive roller and ari advance/retard motor, 

10 38. The printing device as set forth in dwm 29 wherdn the web iniciudes plurality of 

registration marks and further comprismg a marie sensor, the mark sensor II dng interconnected 
with a contft>Uer and wherein at least one of the upper tractor feed units ai d the lower tractor 
feed unit include a signal generator that generates a tignal based upon passiiige of a predetermined 
distance of web along at least one of the upper tractor &ed unit and the louver tractor feed unit 

1 5 and wherein the controller is constructed and ananged to compare a signal: generated by the signal 
generator to a signal generated based upon seni^ of each of the registration marks. 

39, The printing device as set forth in clmm 38 fiirther comprising l ui advance/retard 
mechanism interconnected witli the drive roUer, the advance/retard mechancsm varying a drive 

20 speed of the drive roller based upon the controller. 

40. The priming device as set forth in claim 29 further comprising iiit least one pair of bars 
being approximately parallel to each other and being located upstream of til e drive roller, wherein 
the wd) passes between the bars. 

25 

4L A printing device adapted to feed a pinless continuous web conMprising: 
a source of continuous pinless web, the wd> including a plurality of registration marks 
located at selected intervals along the web; 
a lower tractor feed unit; 

30 an hnage transfer drum, located downstream of the lower tractor feii d unit that transfers 

an image onto the web; 

a fiiser downstream of the image transfer drum; 

a drive roller located proximate the lower tractor feed unit; 
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a mark senwr constmctd and aninged to read th^ 
sdeeted location; 

a signal generrtor intenxwnectrf with the kww tr^ 
anaiiged tp generate a signal relative to a predetermined distance of vi'cb passing through the 
lower tractor feed unit; and 

a controllef constnicted and ananged to compare a signal gene rated by t 
response to passage of each of the registration maifcs therethrough wijh the signal generator to 
transmit a r^istration control 8^ to the drive rolier. 



S«p-22-2004 07:23a. Fro^-BAKER HUGHES LEGAL 713-625-5857 T-052 P.026/057 F-600 

1/9 



14 



oooaoooo 



17 



if 



17 



i 



r 



16 

I 



ft« o.o o e Q a o g eeo o d o ^^^^i 



Fig. 1 

(PRIOR ART) 



4 



$UBSnTUT£ SHEET (RULE 26) 



Sep-22-2004 07:23aiii From-BAKER HUGHES LEGAL 



713-625-5857 



T-052 P.027/057 F-800 



WO 96/14361 PCr/DS9Sn4107 

2/9 




SUBSTITUTE SHEET (RULE 26) 



Sep-22-Z004 07:23an From-BAKER HUGHES LEGAL 



713-825-5857 



T-052 p. 028/057 F-600 




Sep-22-2004 07:23aiii From-BAKER HUGHES LEGAL 



713-625-5857 



T-052 p. 029/057 F-600 




$ep-2Z-Z0Q4 07:Z3aiii From-BAKER HUGHES LEGAL 



713-625-5857 



T-0S2 p. 030/057 F-600 



5/9 




SUBSTITUTE SHEET (RULE 26) 



S,p.22-2004 07:23a™ Fro»-BAKER HUfiHES LEGAL 713-625-5857 T-052 P.031/057 F-600 

6/9 




gUBSmUTt SHEET (RULE 26J 



S6P-ZZ-2004 07:Z4aiii From-BAKER HUGHES LEGAL 



713-825-5857 



T-052 P. 032/057 F-600 



WO 96/14261 



1ICT/DS9S/14107 



7/9 




SUBSTTTUrt SHEET (RUli 26) 



$8P-22-Z004 07:Z4an From-BAKER HUGHES LEGAL 



713-625-5857 



T-052 p. 033/057 F-600 



]d/1JS9S;i4107 



8/9 



22^ 



224 



220 
/ 



i 1 




SUBSMfTt SHEET (RULE 26) 



S8P-22-2004 07:24aiii From-BAKER HUGHES LEGAL 



713-625-5857 T-052 P. 034/057 F-6DD 



I>CT/1IS95/14107 

W09&14261 



9/9 





SUBSmUTC SHEET (RULE 26} 



S8P-22-2004 07:24ain Frora-BAKER HUGHES LEGAL 



713-625-5857 



T-052 P. 035/057 F-SOO 



INTERNATIONAL SEARCH REPORT 



i «|:ip1kitkm No. 



A. CLASSmCATlON OP SUBJECT MATTER 

IPC(tf) 23/00 

ASiStttii^aiioiitiltemaMiifi^ 



1, HELPS SEARCHED 



Dm ntftf ntitkin iwfnhfrtl nfhr'*^'" ■ 



Mi«h(4 (dMfifiniion inM 



■ynbob) 



ihtfaiMhdooinBMliueiiidudiiidaiiiiefioldi 



lined) 



C DOCUMENTS COfHSIPEREP TO BE RELEVANT 



Y 
Y 



Y 
Y 



Otttm of dwunwot. wiUi 



of the 



US, A. 3.858.777 (RODEKJ 07 JANUARY 1975. eirtlr^ 
document ^-.-.^ 
US. A, 4,693,620 (HARUMATSU) 15 SEPTEMBER 1987 

ENTIRE DOCUMENT 



US. A. S.213.246 (CROWLEY) 25 MAY 1993, ENTIRI! 
DOCUMENT 

US. A. 4.552.608 (HOFFMAN ET AU 12 NOVEMBER 1985 
ENTIRE DOCUMENT 



Mflva&ttodainHo. 



1-41 

VS, 6-10, 13- 
IS. 17-19. 22, 
24, 25 



16. 20, 21. 28- 
33, 35^37, 40 

11-12. 23, 34. 
38*39, 41 



(3 ^'''^ 



are lotod in 



of Dos C. 



11^ I IfiK^r""-^-^^ 



•A- 

•r 
V 

•or 
■r 



llMli 



MT^Il 



toff 



'i-i fi 



Utfo of tho acOMl compWoD of the 
25 JANUARY 1996 



NuDO and 



oftlwiSAAJS 

iOdlMMBMki 

Bob fOT 

ii y |il ili ^^Wy P-C. 2001 



Dito of milling of the intomtioiiai n oich tofon 

20 FEB 1996 



Amboiisid 



wqiiAM 



tarn FCr/ISAaiO (Mooqd ilieei)ai4y 199Z)« 



Sep-22-2004 07:24ain Fron-BAKER HUGHES LEGAL 



713-625-5857 



T-052 p. 036/057 F-600 



INTERNATIONAL SEARCH SEFORT 



No. 



PCT/IIS95/14107 



Off 



DOCUMENTS CONSIDBREO TO BE RELEVANT 



A 
A 
A 
A 



i»idi iadiciiioii, wbHB qipropriiiB. of das 



US. A, 5,072.359 C 
ENTIRE DOCUMENT 



U) 10 DECEMBER 1991, 



US» A, 3,713,571 (RONTON) 30 JANUARY 1973, ENTD IE 
DOCUMENT 



US. A, 4,361,260 (HANLAN) 30 NOV] 
DOCUMENT 



1982, entuce 



us. A, 4,890.140 (NEGQRO ET AL) 26 DECEMBER 1989. 
ENTIRE DOCUMENT 

US, A, 5,063,416 (HONDA ET AL) 05 NOVEMBER 1991, 
ENTIRE DOCUMENT 



I No. 



26.27 

1-41 

1-41 

Ml 

1-41 



